Tetrapleura tetraptera (Schum. & Thonn.) Taubert., (Fabaceae) is widely distributed over a large part of tropical Africa, especially in the rain forest belt of west, central and east Africa [1, 2] . It is a tree, about 24 m in height, with dark green leaves, a thick woody base and spreading branches. Previous investigation has been on the bioactivities of the fruits. It has been established that the fruit is useful in the management and/or control of an array of human ailments including schistosomiasis [3] [4] [5] , asthma, epilepsy, convulsion [6] , arthritis, inflammation, pain relief [7] and malaria [8] . In this study, the leaves of T. tetraptera from Nigeria were analyzed for their essential oil composition, cytoxicity and antimicrobial activity. This study is part of an extensive research program aimed at the characterization of the volatile constituents of Nigerian medicinal plants and herbs [9] .
The compounds detected by GC-MS analysis of the essential oil are reported in Table 1 . Forty-one compounds were identified and characterized from the bright yellow oil. The essential oil was characterized by a high amount of monoterpenoids (50.3%), in which 1,8-cineole (19.4%) was predominant. α-Pinene (8.1%), geranylacetone (6.7%), E-(β)-ionone (4.3%) and p-cymene (3.6%) were the other monoterpenoids of quantitative importance. The presence of 1,8-cineole in the essential oil classifies the plant as being highly medicinal. This finding may affirm the plant's usefulness as a remedy for the management and/or control of ailments. Sesquiterpenoids accounted for 16.8% of the total oil constituents, represented mainly by farnesyl acetone (2.9%) and caryophyllene oxide (2.1%). Noteworthy is the presence of diterpenes, phytol (19.8%) and 6,10,14-trimetyl-2pentadecanone (13.6%) in the essential oil. The remaining oil constituents were accounted for by fatty acids, linear aldehydes and hydrocarbons.
The aroma components of fresh and dried fruit shell of T. tetraptera from Cameroon have been reported. The headspace was characterized by a high [2] . It could be seen that there are considerable qualitative and quantitative variations between the constituents of the fruit reported from Cameroon and the leaf sample analyzed from Nigeria. Terpenes constituted the highest proportion of compounds in the leaf oil from Nigeria, whereas aliphatic compounds were the most prominent class of compounds in the fruit oil.
The antimicrobial properties of the essential oil were assayed using paper disk diffusion methods. An inhibition zone greater than 6 mm was taken as positive activity. The leaf oil of T. tetraptera exhibited only weak activity against B. subtilis compared with the positive control, gentamycin (18.0 mm inhibition). It exhibited activities of 10.0 mm, 8.0 mm and 7.5 mm at 1000, 100 and 10 µg/mL concentrations, respectively. The oil did not inhibit the growth of other microorganisms at the tested concentrations. This result may be in accordance with previous investigations [1] , where weak antibiotic activities were found for extracts of T. tetraptera leaves from Nigeria.
The LC 50 (concentration of toxicant necessary to kill 50% of the brine shrimp being tested) was obtained using Finney software [10] . The essential oil had an LC 50 value of 117.5 µg/mL (upper confidence limit 198.7 µg/mL; lower confidence limit 69.2 µg/mL), which represents moderate toxic activity. The anticonvulsant effect of the volatile oil extracted from the fresh fruits of T. tetraptera given intraperitoneally to mice offered some protection against leptazol-induced convulsions [11] .
These data on the chemical characteristics and biological activities of the leaf essential oil of T. tetraptera are, to the best of our knowledge, being reported for the first time.
Experimental
Plant materials: Mature leaves of T. tetraptera were collected from plants growing at the Forest Research Institute of Nigeria (FRIN), Ibadan, Nigeria. The plant was authenticated by Mr F. Usang of the Herbarium Headquarters, FRIN, Ibadan, where a voucher specimen (FHI 107147) was deposited.
Analysis of the volatile oil:
T. tetraptera leaves were air dried at room temperature, pulverized, and 400 g subjected to hydrodistillation in an all glass Clevenger-type apparatus for 3 h [12] . A bright yellow essential oil was obtained (0.33% w/w). The essential oil samples were analyzed by GC-MS on an Agilent system consisting of a Gas Chromatograph Essential oil of Tetrapleura tetraptera Natural Product Communications Vol. 4 (2) 2009 289 (GC) (model 6890) coupled to a mass selective detector (MSD) (model 5973) linked to an Agilent Chem Station data system. The GC column (30 cm in length and id 0.25 mm) was an HP-5ms fused silica capillary column with a 5% phenylmethylpolysilxane stationary phase with a film thickness of 0.25 µm. The carrier gas was helium with a column head pressure of 7.07 psi and a flow rate of 1.0 mL/min. Inlet temperature was 200 o C and MSD detector temperature was 280 o C. The GC oven temperature was programmed as follows: 40 o C initial temperature, held for 10 min; increased at 3 o C/min to 200 o C and finally increased at 2 o C/min to 220 o C. The sample was dissolved in CH 2 Cl 2 and a split injection technique was used. The ionization mode (EI) was at 70eV, while the acquisition mass range was 45-400 amu. The spectra were recorded at 3.99 scans/sec. Identification of each individual constituent of the essential oils was achieved based on their retention indices (determined with reference to a homologous series of normal alkanes), and by comparison of their mass spectral fragmentation patterns with literature data (NIST database/ChemStation data system) [13] .
Cytoxicity test: Brine shrimps (Artemia salina) were hatched using brine shrimp eggs in a conical shaped vessel filled with sea water obtained directly from the sea in Lagos State, south west Nigeria. The vessel was kept under constant aeration for 48 h. After hatching, active nauplii were collected from the brighter portion of the hatching chamber and used for the assay. Ten nauplii were drawn through a glass capillary and placed in each vial containing 4.5 mL of brine solution. In each experiment, the essential oil (0.5 mL) (diluted in DMSO) was added to 4.5 mL of brine solution and maintained at room temperature for 24 h under light and surviving larvae were counted. Experiments were conducted along with a control (vehicle treated), at different concentrations (10, 100 and 1000 µg/mL) of the test substances in a set of three tubes per dose [14] . The essential oil was diluted in DMSO and prepared in three concentrations (10, 100 and 1000 µg/mL). The disc plate technique was adopted for the assay using agar from Antec Diagonostic Product, U.K. The nutrient agar plates were swabbed with the test microorganisms and the activity was measured as zones of inhibition [diameter (in mm) of the clear zone of inhibited microbial growth around the paper disk].
Each essential oil concentration (1000, 100, 10 µg/mL) prepared in DMSO, as well as the standard antimicrobial agent gentamycin (10 µg/mL) (from Nicholas Laboratories Ltd., U.K.) were impregnated onto paper discs (6 mm in diameter), which were then placed on the plates. The solvents, DMSO and n-hexane were used as controls. The plates were left at room temperature for 2 h to allow for diffusion and then incubated at 37 o C for 24 h. The essential oils were considered to be active if, after 24 h, a clear zone extended around the impregnated disc in which no growth was observed. The antimicrobial activities of the essential oils were reported as the diameter of the zone of growth inhibition recorded in mm. The assays were performed in triplicate
